A recent Viewpoint article (Eichler, E. E. et al. Missing heritability and strategies for finding the underlying causes of complex disease. Nature Rev. Genet. 11, 446-450 (2010)) 1 proposes several explanations for the missing heritability in complex traits, including epigenetics, rare alleles, copy number variants, complex genome architecture and environmental uncertainty. I argue that, according to the 'genome theory' 2 , the missing heritability lies in stochastic genome alterations that are associated with unstable genomes and environmental insults and not by mutations in specific sets of genes.
The gene theory states that defective genes are the main cause of disease and should be readily identifiable. By contrast, the genome theory states that the interaction of the genome (genes plus genomic topology) with the environment defines the genetic system, and that most individual genes are neither independent information units nor common factors in disease.
Several considerations justify looking at the entire genome when searching for missing heritability. First, the genome and the gene have different or even conflicting functions (the genome defines and constrains a system, whereas genes modify and diversify it) 3 . Second, macro-evolutionary selection acts on the package (genome) rather than the parts (genes) 2 . And third, the de novo locus-specific rate of genomic rearrangement is at least 100-to 10,000-fold greater than the rate of point mutations 4 . Finally, several common diseases, including autism and Alzheimer's disease, are associated with altered karyotypes 5, 6 . This observation suggests similarities in the bases of common disease and cancer 7 , which arise from stochastic genome alterations rather than common gene mutations 8, 9 . Unlike Mendelian diseases, in which highly penetrant genetic defects are detectable within a patient population, the molecular evolution of cancer can only be explained by including all molecular mechanisms in the entire patient population 10, 11 . Similar to cancer, the progression of many common diseases is influenced by genome-environment-time interactions. Clearly, most common diseases are not caused by commonly shared genetic and environmental factors 7, 10 . If we interpret common diseases as being the result of stochastic genome alterations, then missing heritability can be found at three transitional levels: first, between the population and the individual (many rare genome variations stochastically occur during each generation but are disregarded at the population level as 'insignificant noise'); second, between germline and somatic cells (most diseases occur at the somatic cell level and so there is increased variation between germline and somatic cells); and third, between normal and diseased cells (the genome integrity typical of normal cells is often lost in pathological conditions).
In TABLE 1 genetic diseases are classified into four categories based on their degree of genome instability and genetic penetrance. As most genome alterations are individually rare, the rationale of identifying average profiles among populations and applying them back to individuals is problematic. Establishing new strategies to monitor system instability and to identify the key level of genetic organization responsible for diseases is now urgently needed. The information from individual cells and cell populations should be combined and patterns of system dynamics compared (including divergent or convergent phases). These strategies will deliver the benefit of increasing our understanding of numerous diseases whose phenotypes are very different but whose underlying cause, genomic instability, may be the same. 
